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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical fiber tape core wire which arranged in two or more parallel the optical 
fiber strand with which the primary enveloping layer and the secondary enveloping layer were 
formed on the periphery of optical fiber open wire, and carried out the package coat in the 
tape-ized layer The drawing force between the optical fiber open wire of each optical fiber 
strand and the primary enveloping layers which constitute optical fiber tape core wire by mm, in 
50g /or less And optical fiber tape core wire characterized by the elongation after fracture of 
the resin used for the primary enveloping layer of said optical fiber strand being 100 - 250%. 
[Claim 2] In the optical fiber tape core wire which arranged in two or more parallel the optical 
fiber strand with which the primary enveloping layer and the secondary enveloping layer were 
formed on the periphery of optical fiber open wire, and carried out the package coat in the 
tape-ized layer The drawing force between the optical fiber open wire of each optical fiber 
strand and the primary enveloping layers which constitute optical fiber tape core wire by mm, in 
50g /or more And optical fiber tape core wire characterized by the elongation after fracture of 
the resin used for the primary enveloping layer of said optical fiber strand being 150 - 250%. 



[Translation done.] 



ftiiA?ij=httn%3A%2F%2Fwww4.iDdl.n... 05/02/09 



1/4 ^-v? 



* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention arranges in two or more parallel the optical fiber strand 
with which the primary enveloping layer and the secondary enveloping layer were formed on the 
periphery of optical fiber open wire, and in case these enveloping layers are removed about the 
optical fiber tape core wire which it covers and comes to unify by the tape-ized layer, it is 
made for resin waste not to remain on optical fiber open wire. 
[0002] 

[Description of the Prior Art] Drawing 1 is a thing of four alignments which shows an example of 
optical fiber tape core wire, and has four optical fiber strands 4. This optical fiber tape core 
wire 6 arranges the optical fiber strand 4 and 4 — in parallel, forms the tape-ized layer 5 which 
becomes this from ultraviolet curing mold resin etc., and makes it come to unify these. As an 
optical fiber strand 4, the twoHayer enveloping layer of the primary enveloping layer 2 which 
consists of ultraviolet curing mold resin, and the secondary enveloping layer 3 is prepared on 
the periphery of the optical fiber open wire 1 . 

[0003] The thing of each optical fiber strand 4 — which it exfoliates, and the primary enveloping 
layer 2. the secondary enveloping layer 3, and the tape-ized layer 5 are removed, and is 
interfered in the optical fiber open wire 1 and 1 — on the occasion of connection of such 
optical fiber tape core wire 6 is required. In this case, coat clearance tools, such as a hot 
stripper, are used, where the enveloping layer of the above-mentioned primary enveloping layer 
2. the secondary enveloping layer 3, and the tape-ized layer 5 is heated, slitting is put in, and 
the method of lengthening collectively and removing these is taken. It does in this way, each 
enveloping layer is removed, and drawing 2 shows an example of the optical fiber open wire 1 
and the optical fiber tape core wire 6 with which it interfered in 1 — . 
[0004] 

[Problem(s) to be Solved by the Invention] However, when [ of optical fiber strand 4 ] 
package clearance of the primary enveloping layer 2, the secondary enveloping layer 3, and the 
tape-ized layer 5 was carried out. there were the following problems. That is. without the ability 
performing clearance of the covering material of an enveloping layer thoroughly after clearance 
of these enveloping layers, as shown in drawing 2 , resin waste 7 may stick on the optical fiber 
open wire 1. Many this inclination was especially seen, when the adhesion force of the optical 
fiber open wire 1 and covering material was high (i.e.. when the drawing force when drawing out 
the optical fiber open wire 1 and 1 ~ from the fiber strand 4 which constitutes the optical fiber 
tape core wire 6 is high). When such resin waste 7 remained, before starting connection, these 
all needed to be removed from the optical fiber open wire 1 and 1 — , and it had to wipe off in 
the paper which made the optical fiber open wire 1 become wet with alcohol etc., the activity 
which removes these resin waste 7 had to be done, and it took serious time and effort. 
Moreover, by doing such an activity, the glass front face of the optical fiber open wire 1 might 
be damaged, and there was a problem in the dependability of the reinforcement of a connection. 

[0005] This invention was made in view of said situation, and let it be a technical problem to 
make it resin waste not remain on the optical fiber open wire which interfered in clearance of 
the enveloping layer at the time of connection of optical fiber tape core wire. 
[0006] 
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[Means for Solving t^^■oblem] In order to solve this technical ^^lem. it sets to this 
invention. In the optic^^ber tape core wire which arranged in t\^TOr more parallel the optical 
fiber strand with which the primary enveloping layer and the secondary enveloping layer were 
formed on the periphery of optical fiber open wire, and carried out the package coat in the 
tape-ized layer When the drawing force of the optical fiber open wire of each optical fiber 
strand and the enveloping layer which constitute optical fiber tape core wire was 50g/mm or 
less, elongation after fracture of the resin used for the primary enveloping layer of said optical 
fiber strand was made into 100 - 250%. Moreover, when the drawing force of the above- 
mentioned optical fiber open wire and an enveloping layer was 50g/mm or more, elongation after 
fracture of the resin used for the primary enveloping layer of an optical fiber strand was made 
into 150 - 250%. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The cause by 
which, as for this invention persons, resin waste remained the primary enveloping layer, 
secondary enveloping layer, and tape-ized layer of an optical fiber strand in optical fiber open 
wire after package clearance found out that it was related to the elongation after fracture of 
the resin used for the primary enveloping layer of an optical fiber strand regardless of the 
property of the resin used for a secondary enveloping layer and tape-ized layer as a result of 
various examination. And the optical fiber tape core wire with which resin waste does not 
remain on optical fiber open wire after clearance of an enveloping layer was able to be obtained 
by adjusting the elongation after fracture of the resin of the primary enveloping layer of this 
optical fiber strand according to the drawing force. 

[0008] As an example of the optical fiber tape core wire of this invention, what is shown in 
drawing 1 , and the thing which shows the same structure are mentioned. In the optical fiber 
tape core wire 6 which this invention arranged in two or more parallel the optical fiber strand 4 
with which the primary enveloping layer 2 and the secondary enveloping layer 3 were formed on 
the periphery of the optical fiber open wire 1. and carried out the package coat in the tape-ized 
layer 5 When [ of each optical fiber strand 4 which constitutes said optical fiber tape core wire 
6. and 4 — ] the drawing force between the optical fiber open wire 1 and the primary enveloping 
layer 2 is 50g/mm or less The elongation after fracture of the resin used for the primary 
enveloping layer 2 of the optical fiber strand 4 is adjusted to 1 00 - 250%. and when this drawing 
force is 50g/mm or more, the elongation after fracture of the resin used for the primary 
enveloping layer 2 of the optical fiber strand 4 is adjusted to 1 50 - 250%. 
[0009] It asks with a measuring method as indicated to be the drawing force between the 
above-mentioned optical fiber open wire 1 and the primary enveloping layer 2 to drawing 3 . 
First, as shown in (A) of drawing 3 . the plate 10 with which the guide slot 1 1 with a die length 
of about 5mm was formed is prepared. Subsequently, as shown in (B). a part for the point of the 
optical fiber strand 4 is fixed to this guide slot 1 1 with adhesives, such as alpha-cyanoacrylate 
and an epoxy system, subsequently, it is shown in (C) ~ as ~ the plate 10 of this fixed optical 
fiber strand 4 ~ slitting is put into extent from which only the enveloping layer of a periphery 
part is cut in razor 13 grade so that the near part 12 may not be reached at the optical fiber 
open wire 1. And as shown in (D), the optical fiber strand 4 is drawn out. it draws out in rate 3 
mm/min, package clearance of the enveloping layer of the optical fiber strand 4 is carried out. 
and the optical fiber open wire 1 is interfered. And the drawing force applied at this time is 
measured. It considers as the drawing force which needs the drawing force between the optical 
fiber open wire and the primary enveloping layers in this invention at this time. 
[0010] It can say this drawing force that in other words the adhesion force of the optical fiber 
open wire 1 and the primary enveloping layer 2 is shown, and the force to draw out becomes 
larger as this force is strong. Moreover, the more this force is strong, after removing an 
enveloping layer the more, the inclination for resin waste 7 to tend to remain on the optical 
fiber open wire 1 is. This invention adjusted the elongation after fracture of the resin used for 
the primary enveloping layer 2 of the optical fiber strand 4 according to this drawing force. 
[001 1] Moreover, with the elongation after fracture of resin, the resin sheet of 0,2mm of 
thickness is produced, this is cut into width efface of 10mm. a sample is produced, and tensile- 
strength 50 mm/min is defined as an elongation percentage when the resin sheet when pulling 
said sample fractures. 

[0012] When the above-mentioned drawing force is 50g/mm or less, as elongation after fracture 
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of the resin used for J^rimary enveloping layer 2, 100 - 250%^^nge is desirable. When the 
elongation after fractt^of the resin used for the primary enveldj^g layer 2 was the above- 
mentioned range, and the optical fiber tape core wire 6 is produced when the drawing force 
between the optical fiber open wire 1 of each optical fiber strand 4 and the primary enveloping 
layer 2 is small in mm and 50g /or less, and these enveloping layers are removed collectively, 
they are the optical fiber open wire 1 and 1. — Resin waste 7 can be prevented from remaining 
upwards. 

[0013] And when the above-mentioned drawing force is 50g/mm or more, as for the above- 
mentioned elongation after fracture, it is desirable to consider as 150 - 250% of range. If it is 
this range, even if it is the case that the drawing force of each optical fiber strand 4 is high in 
mm and 50g /or more, resin waste 7 will not remain on the optical fiber open wire 1. 
[0014] As resin used for the above-mentioned primary enveloping layer 2, ultraviolet curing 
mold resin, such as urethane acrylate generally used as covering material of an optical fiber, 
epoxy acrylate, and silicon acrylate, is used. At this time, 0.05-0.3kg /of Young's modulus of the 
resin used for the primary enveloping layer 2 is made into the range of 2 mm. it is especially 
desirable to be set up suitably and thickness etc. is not limited. 

[0015] Ultraviolet curing mold resin, such as.urethane acrylate generally used as covering 
material of an optical fiber, epoxy acrylate, and silicon acrylate, is used for the secondary 
enveloping layer 3 of the optical fiber strand 4 like the primary enveloping layer 2. 10-200kg / of 
Youngs modulus of the resin used for the secondary enveloping layer 3 is made into the range 
of 2 mm, it is especially desirable to be set up suitably and thickness etc. is not limited. 
[0016] The approach of applying the ultraviolet-curing mold resin liquid used for the primary 
enveloping layer 2 by which elongation after fracture was adjusted as mentioned above to the 
optical fiber open wire 1 obtained by carrying out melt spinning of the optical fiber preform as 
the manufacture approach of the optical fiber strand 4, hardening this, forming the primary 
enveloping layer 2, applying the ultraviolet-curing mold resin liquid used on it at the secondary 
enveloping layer 3. hardening, and forming the secondary enveloping layer 3 by which it is 
usually used is mentioned. Moreover, the bilayer package spreading method which applies 
collectively and stiffens the primary enveloping layer 2 and the secondary enveloping layer 3 
over two-layer may be used. 

[0017] The optical fiber tape core wire 6 of this invention draws the above-mentioned optical 
fiber strand 4 to two or more parallel in the shape of a train, arranges it with them, carries out a 
package coat by the tape-ized layer 5, and comes to unify. As a tape-ized layer 5, ultraviolet 
curing mold resin, such as urethane acrylate, epoxy acrylate, and silicon acrylate, is used. As for 
the Young s modulus of the resin used for the tape-ized layer 5, it is desirable to make it a little 
smaller than that of the secondary enveloping layer 3 of the optical fiber strand 4. Moreover, it 
is especially desirable to be set up suitably and thickness etc. is not limited. Package spreading 
of the optical fiber strand 4 which lengthened to two or more parallel in the shape of a train, 
and was arranged with them as a process of the optical fiber tape core wire 6, and the 
ultraviolet curing mold resin liquid of 4 ~ used for the tape-ized layer 5 is carried out, and the 
usual approach of hardening is used. 

[0018] Since the elongation after fracture of the resin used for the primary enveloping layer 2 is 
adjusted in the optical fiber tape core wire 6 of this invention according to the drawing force as 
mentioned above, in the interference activity in connection, resin waste 7 does not remain on 
the optical fiber open wire 1 after clearance of an enveloping layer. Therefore, the troublesome 
activity which removes resin waste 7 at the time of connection becomes unnecessary, 
connection progresses smoothly, and, moreover, the front face of the optical fiber open wire 1 
is not damaged. 
[0019] 

[Example] Hereafter, an example is shown and this invention is explained in detail. As resin used 
for the primary enveloping layer 2 of the optical fiber strand 1 As resin used for the secondary 
enveloping layer 3. using the urethane acrylate of 2 the Young's modulus of 1.1-0.15kg/mm As 
resin used for the tape-ized layer 5 of the optical fiber tape core wire 6, using the urethane 
acrylate of 2 the Young s modulus of 60-70kg/mm The Young s modulus of 50-60kg/mm, using 
the urethane acrylate of 2, the elongation after fracture of said primary enveloping layer 2 was 
changed as shown in a table 1 , and the optical fiber tape core wire 6 of four alignments of 
examples 1-3 and the examples 1-3 of a comparison was produced. In the following approach. 
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the enveloping layer optical fiber strand was drawn out an^^vioved using such optical 
fiber tape core wire 6^reinvesti gated about the drawing force in^rot case, and the residual 
situation of the resin waste of the optical fiber open wire 1 after clearance, and evaluated about 
the coat clearance property of each optical fiber tape core wire. 

[0020] First it fixed to the tabular rubber piece as shows a 5mm part to drawing 3 (A) with an 
epoxy resin from the head of each strand 4 which constitutes each optical fiber tape core wire 
6 of examples 1~3 and the examples 1-3 of a comparison, and slitting was put into the 
enveloping layer of each strand 4 which constitutes the optical fiber tape core wire 6 near this 
fixed part with the razor so that a blemish might not be attached to the optical fiber open wire 
1. And said fixed part was fixed with the adhesives of an epoxy system, and the enveloping 
layer of each strand 4 which constitutes the optical fiber tape core wire 6 was drawn out. The 
drawing force at this time was measured by having made the drawing rate at this time into 3 
mm/min, and it was shown in a table 1. 

[0021] moreover, about assessment of a coat clearance property, package clearance of the 
enveloping layer of each strand [ like ] 4 which is shown in drawing 2 using a hot stripper and 
which is alike and constitutes the optical fiber tape core wire 6 was carried out, and the place 
of 20mm was observed under the microscope from the head, and it carried out by [ of four 
optical fiber open wire 1 from which the enveloping layer was removed, and 1 — ] counting the 
number of resin waste. At this time, the magnitude considered to have influence on the fusion 
splicing of an optical fiber as resin waste 7 counted the thing 5 micrometers or more. And that 
in which resin waste 7 remained was made into x, and that in which resin waste 7 did not 
remain was evaluated as O. These results are shown in a table 1 . 
:0022] 
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[0023] These results show that resin waste 7 does not remain an enveloping layer on the 
clearance backward optical fiber open wire 1 in the example of this invention, but a good coat 
clearance property is acquired. Moreover, in the example 3 of a comparison, although the 
elongation after fracture of resin was 135% and the optical fiber strand 4 according to claim 1, 
since the drawing force was high in mm and 85g /. it should remain in resin waste. In this case, 
the thing according to claim 2 that the elongation after fracture of resin needs to be 1 50% or 
more is understood like, 
[0024] 

[Effect of the Invention] Since the elongation after fracture of the resin used for a primary 
enveloping layer is drawn out in the optical fiber tape core wire of this invention and it has 
adjusted according to the force as explained above, in the interference activity in connection, 
resin waste does not remain in the optical fiber open wire after removing an enveloping layer. 
Therefore, the troublesome activity which removes resin waste at the time of connection 
becomes unnecessary, connection progresses smoothly, and, moreover, the front face of optical 
fiber open wire is not damaged. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated.. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view having shown an example of an optical fiber tape 
code. 

[Drawing 2] It is the outline block diagram having shown an example of the optical fiber tape 
code after enveloping layer clearance. 

[Drawing 3] It is outline process drawing showing the process of the measuring method of the 
drawing force between optical fiber open wire and a primary enveloping layer. 
[Description of Notations] 

1 — Optical fiber open wire, 2 — A primary enveloping layer, 3 — Secondary enveloping layer 
4 — An optical fiber strand, 5 — A tape-ized layer, 6 — Optical fiber tape core wire 
7 — Resin waste 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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±coa-&«. ±fa58ifW#mi 1 5 0~2 5 0%(D^H<t 

*^4<?)?|$fe#:^*t5 0 g/mmJW±iil5Vi«-&T* 

[0 0 14] ±8e3^5"f v'j«MS2tcffli.i?,n^i^M 

tbxtt. — flSlc^t^r-l'A'cDSffi^J^sfibTffli/^e.ti 

e:w<>:^, y7-fvus^a^2(cfflvien^:^jgwir> 

ifmtO. 05~0. 3 k g/mm'O^HtSn. 

[0 0 15] 3t7r-f A^||4W-b:;*)>iS^'JiS^ffig3tc 
«, ^5'fvU«ffiJi2 tFI^Jc, -aSfc^^T-f A® 
«MWf^f<»:bTffll.5e.n^'^b5'>7^i7iJ I/— XT}? 

«>«lie<7)-V'>4^^ttl 0~2 0 0 k g/mm'©«gHi: 

iK/p^tt. jgfi:K:«snsct*w^b<#jc:i5i 

[0 0 16] Tt^r-f A^^40«{ji:&fttbTtt, ^ 

7 r-f Ae«^^B!ii»^i%bT#ens^7 T^nnm i 

S2(cffltie,n^!^^1-«g^'ffcMtfflS;^Srm^b, z.t\.^ 
®^bbT:/7-fT'JScffie2<&}^fi!4b, -5-<DJi{C. -fe* 

b, ®{t;bT-tr:^>yjS^SB3S:Jg^-r'5a^^fflViS 

^Sbx, W{t:$-fr-5z:@-S^?t5&-^*fflViXfc#lfc?5: 
[0 0 17] 2^5!?g(D3t7r-f>'N*T-y'il>^6«> Jiifi 

<Di/tyr^/-^mf^4^m^:^w^\zmmz3\^m?L. t 

^. T'-T'^fc;^ 5 tbxti. ':7>^>T^7 ij iz-h, X 
3CD-^nj:D'&-^^/h$<-r^Cli:;^i^a^ bV^o S^tM 

»i:K^$n-i>c:<i:*«»*b<!i#tci5g^$ns 

[0 0 18] ±a5©J:-5fC2|s:5gBjO)fc7 7'f>''?5=— 

^6{c43v:>x«. y^'i-^^)m.mm2\zm^^(^n^mm 

(DmawU^. §l#tfe^:^jfcji£;:bxiSg5bX^^ox,. 

«iggfc*jftspabf^^{c*5tix, ^mm<D^mztH: 
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[0 0 19] 

-5. 7l67r-f A*^^ioy^'f?'iJMaiH2(cfflVi^tif 
mti.X\t. '^>ifmi. 1~0. 1 5 k g/mm' © 

Vi-5l#flgi:UT«. ■1r>^^6 0~7 0 k g/mm'CD 

6 0 kg/mm'©';7l/^'>7/7iJ I/— hifflux, W 
AT, IIJS«i)l~3, itt!f0lll~3O4<L\CD7t7 7'f>'\* 

•7^— 6 srf^ 1? ix fc, n e. 7 r -f /\*^r— -fib 

[0 0 2 0] S-r, ^Sfi^Jl~3. tfc^^SJ 1 ~ 3 



inm©W»SX7j;4^->fi*igtcJ;DS3 (A) Ic5rTJ:'5 

'f;-zf>b'm.Q^mi$.-r^^m^4cDmmm\z[ %yi"i 

nW^\\z'^if'-oii^n.'^^i:.r)\z. 3g"J7IT'^0ji^$An 
10 [0 0 2 1] Sfc. MSI^^^ttroff-ffitC^UiTtt. Tjs 

Wimmi)m^-^nr;i4:^<Dytyr'(/mmi, 1- 

0$feaffi*^e,2 Omm©t;:;5^S®^{Cj;D«^bT, 

mmm7 tvxit^yT-(;-^<Dmimmm\zfem7(i^$>^ii 

20 HZ^-t. 
[0 0 2 2] 
[« 1 ] 











(g/mm) 


{%) 


(«) 




1 8 0 


15 5 


0 


0 


1 8 0 


2 3 0 


0 


0 


4 0 


10 6 


0 


0 


8 5 


13 5 


1 2 


X 


8 0 


9 5 


3 7 


X 


4 0 


7 4 


1 5 


X 



[0 0 2 3] Cltiew^;^*^?., 2t:fiBJ©||ig^J(C43Vi 30 

mi. 1 3 5%i:«^JSUB®wjt7r'f/N**^4Ta& 
St©©, ?I#^^*A<8 5 g/mini:ii5Vijt«6. «flB 

[0 0 2 4] 

7—-/>bmziQ\^^x\t. f^-i-7^mm.m\zm^^<bn^ 

fe«©^ :7 7 -r nun \zis\,^xmmmtim e. ;^ j; o 
T, ^m^mmzisimmt:mK>w^<mmn.{^mifi^m:h 



[01] ^7r-f A'5"— H©— ^J^£^bfcitlilS 
[02] . «a»|^*»©^:7r-f A-5"-yn-H©- 

[03] yty7^)mm±y^-<-7V^mmta)fk^<D 

7 -SJfltJB 
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